Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/JP05/008745 
International filing date: 13 May 2005 (13.05.2005) 

Document type: Certified copy of priority document 

Document details: Country/Office: JP 

Number: 2004-147914 

Filing date: 18 May 2004 (18.05.2004) 



Date of receipt at the International Bureau: 16 June 2005 (16.06.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



PCT/JP20Q5/803745 



0 2(c m # If ft 20.05.2005 

JAPAN PATENT OFFICE 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



i±l SI 4£ R B 
Date of Application: 

m m # ^ 

Application Number: 



The country code and number 
of your priority application, 
to be used for filing abroad 
under the Paris Convention, is 

m m a 

Applicant(s): 



2004^ 5^180 



12004-147914 



JP2004-147914 



Commissioner, 
Japan Patent Office 



2005^ 4 jf 2 7 B 

.)> I') 




mmm 2005-3038433 



m 2004-147914 



1/ 



mmu] 

[&T5fcI 



mm 



] 



[ft*] 

[^fx»±e^f] 

UtMA] 

[#a±i 

[ML/i{«A] 
[IftL^IA] 

[#a±] 



[ 



#fNH 
10410044 

¥J&16^ 5^18 0 

H01L 21/20 
H01L 33/00 
C30B 29/40 502 



^#!IIWfll»ft-T@ If If ttSl^HM^i # 
000002130 

^BE^Eit+*E*tfeEgTB 5f3 3f 

100064746 
AIR 
100085132 



100083703 
## ^¥ 
100096781 
IE 

100098316 
TO AS 
100109162 

008693 
16,000R 

m i 
i 



2005-3038433 



#S 2004-147914 : 2/E 



^#J# 1 
[-&©^£#c#^] 9908053 



tBIE# 2005-3038433 



Sfrffi 2004-147914 ^- V : 1/E 



im&s. 1 1 

* mmrmmm^ h »m-r & xn t 
uiria 1 1 1 mmikm^mmsMivm s a* 1 o ^ m~ 5 0 0 ^ m> (aa* 0 . 2 mm- 5 m 

[If 2 ] 

1 JMXOiiufB I I I^a«#^«§ H B H ^^ft$^^X@^\ frlBT*36«Lbi' 1 JBl± 
OHfP«*^r-t*v^^*S:^-r*XSfc, 4>*< fcfcfriB^;***©lifrlBIHP«Tfc 
tfcS"* * B>rl5Tlt«0 F^fl pm± «IB I I I JJ^M^ ^MMfrtt h b h MS^ISfc* 
^frfPMUS 1 K?B#0 I I I Jtefl^!»^3ttfl:jBfao«at*^o 
[If JfcB 3 ] 

1 JUl±<7?miBI I imM<k%##{«S H H H ^J55cS$-*^xe^\ ffSBTitolMRJtfclJBU: 

coaiS H B H *l^i-^x@t, TtuiB«l£ H B H«t LTttrsai 1 i«iWiM a B H *M 

$-**x«fc *^oif*s 1 ^Ktto 1 1 1 mmtt®¥mft-m&<?>m&-%&o 
[if *a 4 ] 

1 ~i*^3 (D^-rtuHzmmv 1 1 1 j^a««#feH B H coM7t^feo 
umm 5 ] 

if*3ii~if*3i4ov>-fft*»niBtt©i i immm^mmiign<DWkT&ijm*m^x 
[if *a 6 ] 

t«±i:i^±oi 1 1 ii«« B B H i«^««^^ig^ tuta 1 1 1 
^ffl«#s#it H B H M±^ im\>x±.<o 1 1 i^a-fb%^«f*^ H B H ii^^$^:^xfi^ 
, Huiai 1 1 mmm*mM&sk&BL& x vim 1 1 iMW*M H H B i^^«§ 

ttS I I lJ^M^%#*#M H B H ^ttrlBT«*^fb^li-^Xfii:*^, 
ItrfB I I I ikm.itm^-m^^<OW l 0 ^ m~ 5 0 0 // m, fid* 0 . 2 mm- 5 m 

rnt^S I I I^M'fbt/^S^T'V^^o^^o 
[If 7 ] 

1 jyjiOfirfB I I I^M^bt;^S#:|t H B H ^^^g$*SXfS^\ huIBT*«X^1 
£l±^HPSP**i-S-r^^Jl4r^1-*xefc, ^tff|B-7^^gcomiBWPfl5 
T^ffii-^TAbMoP^PMX^IuIBI I IMWiM H l«^lft§^^.Ii 

**trif^s 6 ^tamo I I I ^M^WSffT^M ^o«jS^rffio 
[If JfcS 8 ] 

1 JGLtOtfrtE I I I TttffBTifeMLh^ 1 

m±^Mf H B H £i£Ml-&xfi£, ifriB«^ H B H ^mt LTtfrlBi i iiittWfea^* 

«*JK«$*4Xek*'&tr|f^6tcfB1R©I I HlW«#^^^©M^ft 

o 

[fl!&£ 9 ] 

i»m 6 8 cDv^tL^^iBm^ 1 1 1 mmtm^m^-r^u * ommsfctm 
im^m i o ] 

mffB III ^a<b% W#^ H B H «o»M K P£l § v^s W*JJI 9 KE« 
©III Mtt*l#f/tO„ 
[If $5 l l ] 

tf s 0 . 01// m~ 5 0^ m-e&& I I I IlWifrfV^^o 
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[Mr^If] 
[0 0 0 1 ] 

[ffSf] 
[ 0 0 0 2 ] 

I I immn¥-mm$£kte, %k%?4*- Y (Light Emitting Diode, SlTLEDi 
^v) , U-^fV-f Y (Laser Diode, J^T L D t ) & ^^M^V-sM * Kj£ 

[0 0 0 3] 

I I ni»iM B B H *^tfi i immim^mfcT^'f Ate, mtco^k 

llt^II, c: o i i i H B H ^ b TM&ffi. £ m^ir Z> IH , & J: Z7±fE 

1 1 imw#Mh b ^^7^^l, »*wj&-r^i@^^TBff^ji$<z) i i im 

i«*iM B B H I«*i^c i©l I lJSJSLk 

<7)_I I I ^WM H H H J1 ^fMt & Ig* i xmfeo-t: ^Cia ij ffi-Tlg 

[0 0 0 4] 

TiIWS§*int^I I I It^^o#IKi J: o tfi$ tit 

K t 7, Z m * * Iff , 4 l± , T* W co & h h h ♦Tf-fflf* «r I I I Itftt^iM 
[0 0 0 5] 

[0 0 0 6] 

[#lt» 1] #12 0 0 2 - 2 6 1 0 1 4 

KWOH*] 

iftm&iRm lx o b~t& mm) 

[0 0 0 7] 

[US * Wflft £ fc * <t>#|£] 
[0 0 0 8] 

TiIS±i:ia±«I I IIIftWIMB^MHWSt, I I 

i mmim^-mfomik * t«i*k*> e> »1- jigtm, 1 1 1 matt W2»#*s ji 

<7)J¥ 1 0 ^ m~ 5 0 0 {1 m. ifig^ 0 . 2 mm- 5 mmt^S I I I J£S4feW4M(MM& 
[0 0 0 9] 
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i-znut, < t i>z<D^x?m<DmnuTMzw^&Ti&im!L<Dmnm±K 1 1 1 

Mft!|^iM H B a «S £ Xfl t £ Z t ifi-c § & o 
[0 0 10] 

4 7t. a^^K^* I I IJ^ffl«^«« H H H 0^^jffi^j3V^T, lJBLtOI I I 
[0 0 1 1 ] 

-5) o 

[0012] 
[0013] 

tt , t*m± k i jkjl± 1 1 1 mmkm^mmt&mwL *ig?«ig^ 
1 1 i jteffl-fkw^s#tt**«±t: i*jsi±o 1 1 immtm^mmtM i m*j&^*£z> 

isgfc, II iiiWiMaW^^i I i^-fbt/#Sf*M H B H ii^^W$tL 

*i i iMM<bt/«f«tH B H *Tm^^^»i-^x^^^'g-^, 1 1 im&^tm^m 

10^m~ 5 0 0 ^m, ip&d* 0 . 2 mm- 5 mmt^l. I I I 

[0 0 14] 

*HWC36»*»* I I lMS-fb%«#^vs^^(75^Jt^fe^^v^-c. UJUiOI I IK 
mmiWa h b h * J&K £ * s X® * # tr c: fc § * 0 

[0 0 1 5] 

i immtm^-m^^m^jk^^-^nw, T«*x^i^±wais H B H *f^gi- 

[0 0 16] 
[001 7] 

^km^s 1 1 iM«»rvuxi:fc^t, 1 1 1 mmim^-mm^am 

®*t£Rp-v£0. 0 1/iin~5 0//mfctJii:^-eiSo i^t, I I Ilttt# 

1 1 immim^&mfcfc&^x^ usmxoi i im» 

[0018] 

x xf^<D$mm^um.nm^ % mz 1 1 1 nwi#:f^M^^ ± 

Jit # ? -c § & o 

[0 0 1 9] 

{mmm 1 ) 
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a ) & =t i ( b ) i 3 Tts« i±ti m±o 1 1 1 mmttm^gk 1 0 £ 

jfcSS IH 1 (c) SfctilSl (d) Cgfi^:, i©I I 

1 0 * Tiit 1 h &mt a XS fc * III ^MltWSMf A OJ¥ * ?&* 1 0 ^ 

m- 5 0 0 /im, i|ist5 s 0 . 2mm~5mmfcV^f^7'/l^gS^i§tJb4I I 

i Mitii^iM^otMSt^ *o iii mmn*mm££h<7>m t a, 

<D J: 7 & I I I mmiWJ 9 <Y WJgis i tff- 7 yftfc ^ oxs*#s - 

fc & < . ieew^a^wn^ifrv^ $o i i i Miki^i#fi B B H # 

[ 0 0 2 0] 

4 7t. *£%Mt7*s* 4 X%LBE<Qjz£ 1 O^m-SOO^m, ipS^O. 2 m 

m ~ 5 m m <D I I I MB.iYM*m®-%i& * m&Z 2> Z £ h , T«l**a*j£ S 

ttii i i Ml kW'm^tft c i o tts §ft t ititt * o t & , rm&m 

£ I I im&im¥&fc&£k£<nfe=¥-?F&* r \ l zZ2>m.frl*'b-2 <. I I 111^7 7 
[0 0 2 1 ] 

*»lCint^ I I IJ^MftWS-f«§ H B H omJt^S5i, »L<{±, Titil«l± 
1 J£Lto I I I J^b%fe H B H 1 0 Zm&Z^&^t Lt, gl 1 (a) ^i-Tift« 

I tlJSl±©HIP»2 afc^"*-*^*** 2 tfUtilit, Ell (b) fcjjM-r** 
Jf 2 cd ISP SB 2 aTtctftSTiit 1©1PI1 a±f:l I I ftfittW^MMSS 1 

0 £jM$-£-SXfl£ 

[ 0 0 2 2 ] 

HIl (a) K^irfflnM2 a*^ir&^X?m 2 *%mir2>J:mte&^X, HPg|52a 
C97v#£K{±, #fcHWIK*±fcV>tf*, WPSI52 aOWPipgWwfiO. 2mm~5mmt*J 

1 "PIj&* 0 . 2 mm- 5 mm"C* * I I I i&gtf &&S> K&Z&fr h U 

$<t)J^-^i i iii«iMa^fiK# * lv^ 0 unworn*, # 
7inttzi$ft£<7)m.mz^ > >o -?xt?mn. i i 

[0 0 2 3 ] 

El 1 ( b ) K 1 PI 1 a±i:i I I J£^k%#*#fe H H H * $ * 

x^is^T. «s$*e,fL* 1 1 1 mmitm^m^^ 1 ot±, i»o^ H B H jii:^Pi^ 

1\ 2J!l:i±oS ( !|Ji^&o-c& J;v^ 0 fcfc*.!*, I I HiftWIM B H B l 0^\ I 

I I mmm^mmi$B%^m. 1 1 & £ 1 1 i ^s^ws^.!^* 1 1 ±.\^m 

Ztitz im&±<D I i I i^fttt^&f&l&M l 2*fe||jSS*i4 4o , c4o'rUv'o 
:^l±, I I imM^#S#l§ H a H ^^$*SXfS{±, T*361R10MP1B1 al 
fcl I l«Iit!|*iM B H a «i ltift§*^m I I HifttifiM B B H « 

i ucii^±©i i iii«w B B B n 2 SrjKft^-fraxei'&tfifctwft* 

o 

[0 0 2 4] 

tfz, 1 1 immit^B%<D&^m^it, &KMm**%<, hvpe o>w K^-r k 

^B^& ; Hydride Vapor Phase Epitaxy) ft, MOCVD 

thfE#2 005-3038433 
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; Metal Organic Chemical Vapor Deposition) ft, MB E (^^t^tf^^v ; Molecul 
ar Beam Epitaxy) L<fflV^tL^ 0 ftj^-Cfc, I I I Se 

tftf*iM B B a if 11?)^ t*v»jf *5&jai-*»#-ttjftftjSflfo^:i v^h v p Eft 

UK T «WO¥ifi1W**6£>tL;E, I I IllWIMill 2tf>Jft*fct±. M 
[ 0 0 2 5 ] 

*»MK£^Tf±, I I I|iftW|#yi Ott, Tife^OMPWl a±co 
T^^»2±tcl±d£ftLarv> 0 I I I J£g^#S#*£J|tf>j£ 

SWU ^^^»tw*v»THPfflJOB!IWP.fcHlp«|j<?>|lBn«IWwfcOSI*«/h$v»i:§, 

[ 0 0 2 6 ] 

I I I^ffl^#S#^^l 0 4:±ET«l*«l3^fc5*Jii-a*fet{±, #KfM|5£{ift 
1/ - -if ft f J: o t«fi5 Kfl-flTt* if «t o TfbTO K#8t 

•t * I I i b! l o <Dmw> ft v\£^ ffJKfflv^yis 

o 

[0 0 2 7] 

u—tfizxoxmmMKfrmir&frmtte, mi u) ^#,ilt, i i im« 

##^b b h 1 0 tcisv^TT«*l t:«t4TI (T«S«I) 1 0 a tT««coPS 
DM1 a & V-Hf fc: i ij J: (9 . Ill ^fttt^Sfttir £ 1 0 ^THii^ 

* 1 * b ft-m-t & * o 

[0 0 2 8] 

f/c, xyf>^cj;o Tft^ftCfl'it t LT li, 0 1 (d) 4r#HLT\ .x 
7f->'^tfflv»'CT^^i2iJ:t) f I I I MM-fbt/#S^ H H H K * v>TTii« 1 « 
tiTIl 0 a £x y ^>^1--l> i t £ X 19 , I I I ^S^W^ItJI 1 0 ^T*M 
l^fe^iti^Wio i SiN, S i 02^^©v^^i2^x 7 f y^'f 

& tz #) Ox v > ?M t LX \i 7 y Mft £<Dm&m^m ^bft, W, N K Tift if O 

ft a a»*»fflv> bti, ill mSjk%«#feB H H 1 0 tz&^xT&^Wi 1 CitSTffi 1 

0 a •%^v?-i'ir-t2>tzisb<?>3-y LTJiKOHft ^05^M^fv^^S 0 
[0 0 2 9] 

1 1 imm^*mfa%tiM,i±, m^^^m^mTcm^h^&m^mt i 

1 I^7C*^^ft^iI?-lSt^i:^@B^J$^^|t H H H #it^*Lri3^, ^Jl^j&ft^lnj 
KgitfclSfcWU M«7n*^^ft^H^Mt. I I I MitX-fr b ft 

H^S, I I I^7C*^^ft-2>M?-ll • • • OjlH^M H B B j^Si-^^^. Ull (d) £#M 
LT, III S^btJ«#^ H B a 1 0 tc^v^TTlt&« 1 1 0 a «S*7nSt 

^ft&HTffitft 19, ±11 0 bttl I ISgTcif^^ftAM^HtftSo I I Illlk 
fcttt*Wte5££fc&il^*!K I I IJfe7G**»e>4*]R^W^**±Ml 0 
bw^fcli-xyf-^StU:: < v»*«, ffl3R5G***?> ft-SH^MT^^T® 1 0 aO^ 
tt K O H ft if co^m^tc «t o T #B \zju v ^ > fth o 
[0 0 3 0] 

ft is, @^liL^v>^ X7 f^^fc J: oTfb^W LTIJ, T1S« 

1 *xyf v^^iot^tSit fc-elSo S i ft b*<DTSkmU*^y ^>F-f2>tz 
ttxD^v^yjrmtLXitv y mft if ojfc fctegfcjWH tb tta 0 
[003 1 ] 

mm^m 2 ) 

Sl±CltoI I IlMMl 0 £j«£«IfSi: LT, HI 2 (a) 

tB|E# 2005-3038433 
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iltlMRl twlJ3L±WHIPaP2 a«r^rl"*-TX^JB2 «r^ja-f*xei:, HI 2 (b) £^1" 
Z ? J§ 2 <D$iam 2 aTKmr&TmmK^mnm 1 ai3ir/fH!P^2 a Htf 
vX^^(7)-f[5±M2 bJbt= I I I JfeSttW^S-ftttii 1 0 ^^^-frSXjgi: £-£tf 0 
[ 0 0 3 2 ] 

i"^T*«l W&SPW 1 a±<0**lbi*raPSP2 a *W *) Bfrv* ^jf 2 «-^±I2 

b±cu i i Mffl^tJ«#^ H H H i o^st^^Ti^^o i©^^ inn 
-fb^#2»f«t H H H ^^st±^ v>t urn p«b© whip, tmnuvmumwvtvm. 

[ 0 0 3 3 ] 

ifmmmK&^x\±^ 1 1 1 s^{b%«#i§ B B H 1 o ^±i5T*»s i ^e^i-r^ 

M^LTIi, IM 2 (c) ££0*02 (d) K^irX n ftx-y £ oXlk^Mfcfr 

M1r&-%&WZ Lv^ 0 -Tft;bt>, 02 (c) ^^-TJ;^^, 7?$4^ItttH*ffl 
i0 2l S i N /j: fc'W 2 y f > 7 L/;f, i 2 (d) i~^1"J:d^ 

1 0 a £.x y ^ y £ £ <£ 19 , I I I m&Ak® 2 tmfc1ik& 1 0 ITi» lfrhfr 

mir&o ^mmm^^xit, •?**m2&i i iiaftw«Msi o^iut&r 

19 & £ t i *) , III Itft»*iffe H B B is v> r T±&« fc »i" * TI 1 0 a 

* * sa^* e> ft s jr^h ©x?f> y-w&Bi k & & «, 

[0 0 3 4] 

3 ) 

±tfiMn_hK 1 I I IJ^<k%M H B H 1 0 *M§*l»IfIt LT, 03 (a) 

tTilSl 1 £UiOHP«2 a v*** 2 tflStilgfc, @3 (b) 

ffv^^l2 0PIPa5 2 aT^f£«i-*T***t©BBPB5 1 ai:il IliW^ft: 

M 0 B H 1 0 tifci:, 2 ±j'*tt*»R^ t/i 1 1 1 mmtm^-mfou 

ttKKISJI 3 fcjSSS-gr&lSii: *#tf 0 i<7)J:dftx II I ®jM^«S«j H B H l 0 is 
.fctfl I I Mftfe*i#Itt^g H H B 3 OtKi, v**»fc:|sv>THP«S©WRIP, 
fcgaPSP^gSPiPSWw iOl^l v^^iOtlh LTN i 4 fcttT i Sr-figJl 

[0 0 3 5] 

££-e, «tt3&*R*K-*-*fct±, 1 1 im&ik%*&iti8&,i't5\<*x, <hk 1 >ttic^ 

Eft*frS]i-& 2I"P*4 (hkl) It (-h-k-1) Wt*mj&-t&BL=HBiPKM't 
Stfc*v^ 0 ±3B<&J:3fc, Ti&MLh^l I I Mftf *IM B l^It^it:ii 

x ®if^ T*M±^^s H B H <7)^^ini^> fi*7c*^^ft^n^Ji, 1 1 imjtmfrh 
ft&m^m, mmjtmfrhft&jw^m, 1 1 imte*^?)**®^* • • • oitt H B H i 

Si" & tz 36 , 0 3 ( b ) £#M LT , III KMlfc WWlit^ v^TTitliS 1 

KitSTIl 0 a tiSSi^fif^fbft&IiH^Wift <9 , ±11 0 b I I imjcXfrhft 
^Ii4^o ^tU^tLT, SiOz, Ni, T i % b*<D-? X ? m±K I I I fflkm.it 

&iw^m, mMjtmfrhtz&m^m, i i i^x*^^ft^.M : f-®> mete*^**]* 

^Ji • • • OjiST'|S H H H ^gi-^»^i6, @3 (b) ^#BSLT, I I iM^bWWStt 
RiEMSKis^Tv;*** 2 Cit^Tl3 alii I I^il^ft&JIC^Mi: ft 5, ± 
ffi3 b ttfi^Sfrfr&fcSM^MfcfcJ&o Sfc, II I^S<b%^S#M^(i. 

II I^7G*^e>ft^lE^-MO^^^{i^y^>^$tt^< ^fjtTCSt^ft 
* MFf-moJSif* h i± K O H ft Jf^afcBtffeK «£ o Cx?f>^ji4 0 
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[0 0 3 6 ] 

Lfc#ot, **Jfii^l8ti*v>Ti±, I I IliWiM H B H l 0 *±|BT«iaif« 1 
*»f>^it4I8tlTli, 13 3 (c) HjjrfJ:$fc, vx^i2±CMLf;I I II 

t*<DmM&*m^r^y^>rLtzW:, S i 0 2 > Ni, Tii^vX^i2^, 7? 

0 Sfcfc, HI 3 (d) C^tJ:^:, KO H & £V)aa&3£&ffl\^"C I I iM^tff* 
l£ H B H 1 0 Cfev^tTiSS 1 «1"&T® 1 Oa^xyfy^f^^iia^ I I I 

M-ft%#«#*§ h b h i o * r-mms. 1 ^ % »mt zzt §= & 0 

[0 0 3 7] 

& i?TM»*r* I I I mM««#*£ H B H £_hfBTitii«^ <b ^11" & i t 

[0 0 3 8] 

(H«J8l 4 ) 

*fpj?K^£ $ <b izm<D i i i ma<b%#*^ H H H ^®^ftt±^ H 4 ^#il-c, 

TliSUi: 1 JBLLO I I Ilg^Hifi 1 0 0 4 (a) \z 

^•*-t**k i \z i m±coaM H a a 4 ^ittsis , i4 ( b ) Kyjo-migMi 4*mt 

UI I I jfeS^W^frftfi 1 0 **tr fl fc*J, afe H H H l±^ 

[0 0 3 9] 

m&Ltz 1 1 1 mmikm^-mms^k i o **t»*k i kb*-*- a iim<, 04 ( c 

) K^irX^iz, 'J?\^<Dt)*m7LtztiWI I 1 1 0£TitftMU^ 
<b £H£-T Sit^-e^o a is , I 1 1 JMM<b%#2»^ H B H 1 0 #T1« 1 <b W-tt \z 
< v>3»-frli, I I I mmtW$kMi¥-m*^n l 0 K&if&TMmM l K^1-£T® 1 0 a 

Vir2> z.bte£ *K ill Mi»f *#^ H B H 1 0 £T*Mi 1 * e> * - t t* % 

[0 0 4 0] 

::t, 1 1 im&itm^mntiMiii, ^^ttza^^Km-tztitb, 05c 

^-T i -9 C, ±|B«M 1 ~«M4 tiJV^TJ&fti-S I I I ^^b%#«#M H B H 1 
0©W, Til 0 afiiVill 0 b&XMl&Vt"?1b&tt s PWfc (HI 5 (a) ) , 
Tffi 1 0 a is £V±M 1 0 b jPpgfc^R^fcaiaa 5 ?*** (HI 5 (b) ) ifcliTHO 
ais i^±® 1 0 bji s =ftftt^5H^¥» (HI 5 (c) ) fc4^tv>o 

5 Cjf-T J: 9 ±|S^^I¥*, f:liHA¥*©TI 10a til 1 0 sto 

fc-T£0l±, M H B H ^J^S##iCj; (9, 4 5° -9 0° <Dft&* t *) 0 ±|BO^ 
6 0° is itF9 0° ttSS<7>fi£ fc & £ i^#v^ 0 
[0 0 4 1 ] 

hi 5 Kjjs-t j: 9 iii mm\M¥-m^%k 1 0 ©«wfc \rrm 1 0 a i-^it 

JTtli, TI 1 0 a t±W 10b t«0«g«l*v>-9o 
[0 0 4 2 ] 

(#S«SI 5 ) 

I I »Sfift*HMMfc'7V<>f XOSIMlt 01*#HBLT\ HI 

1 (a) isiiFgii (b) ic^i-i^j^ Tistucimoi 1 1 m&ikm^mit 

ffi&mKi l««£«I®fc, Hi (b) I3ti;9(:> I I imM^^«#lg H B H 
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mm 1 i ±k i mvx±.<v 1 1 1 mmitm^ma^^m 1 2 «fts«x*§fc, mi ( c 
) ifci±ni (d) ^-tj^ k> 1 1 i^M«w#^ H H H ««i lis itr 1 1 1 mm. 
jtm^-mi^^m i2^?.«$miii ^m«^s^ b s h 1 0 ^t«« 1 
«t-taxns:#<&, 1 1 1 mmn^rnvf^Mi 1 0 ^jysa* 1 0 ^ m ~ 5 0 0 ^ m, ipsa* 

0. 2mm~5mm"C*& I I I Ilffi^iff f ^ fet* ^ 0 

[0 0 4 3 ] 

i±^im±oi 1 1 ^m^^iim 1 1 zm&mt&xmt it, 11 (a) ^^i- 

TI*«n:iM±«lP^2a*tt^ , 7^^i2^it^IS^ 1211 (b) ^tf 
1"V**Jg 2 co^D^2 aT^f£g^^Tilll*4Sl ©FIPI 1 a±KI I Hlftlll 
fttf&fllMSl 1 £j&£$-£SX5gfc Sr^-Oo II I J&MWS« h b b« 1 1 

£j£ft£«^&i3J:^#:fMi> Ilfll I I I MM-fb%*2»#^ H H H 1 0£j& 

ft $ « j; xf&n t mmx-& & o 

[0 0 4 4] 

mi (b) i:gt^c ±i5i i immitm^mm^mR 1 i±k> ism 

±o I I I MftW^ffeftM l 2 «H£«o :o J: -5 £gE£^ y -7°iX<D I I II 

mm^miu^mK 1 uci ia±© 1 1 1 1 2 

Xjg*t8Ht&£ t let 19, ^tOfy^fcOT*t*tSii^iSo £ £t\ I 
I I ^SikWS#*£H B H Jf 1 2 O^g^ftCtt, <U HVPE'S, MO C V 

Dm, MB ES^i f L < IV^il, I^JS^WW^^ISti^ 

[0 0 4 5] 

II ( b ) ±^:, III ^^«#fe H s H M 1 SJSUi 

« I I 1 2 i Lt, ^fciclf, n!GaN12K Ino. 2 Gao 

. 8 Nii22, A 1 o. 2 G a o. 8 NJH 2 3, pIG aNi 2 4 «:ffi*i6ft?*ao 
[0 0 4 6] 

h^i± l*v>*», 1 1 1 mmm^-mm^ikm 1 2 ©tn (piGaNi24 

oilClli) CpflllSWLfcf, 0 1 (c) i/;l±@l (d) !<Z7F-t£oiz, I 

1 1 mm^m^m^^m. 1 un 1 ^Mitwwisii/i 1 2 1 1 

I !J£fifbto#3l'B*rA l 0 £T±fe«£ 1 a»fc#«i-<&o -oili J£SffcW«#^B B H 1 

[0 0 4 7] 

2 biz, H^iL&v^ Ttt*#U *»?>fl**Lfc I I IJ«ft%3M**l 0OTI1 

0 a (iii mmtm^m^Wi 1 1 ©Tffitffla) t ninwssr^-t* c t k <£ o -c 

[0 0 4 8] 

HI 5 $*#K1 LT> ±|BI I iMftMSl 0«W, 
!iH^¥itOft* t <9 ^1" < > - (D^-moMM 1 0 s t TI 1 0 a hotftft 6 i)K 

4 5° -9 0° <Dft*t *)&2>c\ tfrh* ±m^MMms bz&^xnbi-i&^-mfer^j 

X03^4, EH^W^t /ii±X^¥«^Of^^rfc ^^-T < > 

fllJM tTIfc <Dt£-f^ 6 4 5° -90° t*)%2> 0 Ltztf^X, ^NI-ffcrVM 

7s <D±M t Ti»^l § i±i&1* L & — gc L & v>^\ ^jffi^T^M j* OlfiCWUl $ *** 

4 S J: -5 Kmifft&^KJ: *K XlSfcTlSfcO^:^§«r— StS^Sii:^We**o 

[0 0 4 9] 

mmm 6 ) 
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m&m i ±k i m±<7? 1 1 1 ^a<b« H H B « 1 1 *%.&mtzx.mt it, m 2 ( a ) 

C^tTiSftl CI toP!Pi2 a ^Mt^ISt> 12 (b 

) izm-t^X ?m2<Dm PSB 2 a T Kjifil" & Titt^O F?fl PI 1 a & J: TO PSR 2at 

JT5t «9 mtr-?A?®<D—m±m2 b±ci i n/^a-fbt/^2»« H B H M 1 1 

®fc*-&tr 0 II I 8iSttW*##*rfi*fc 1 UjaftStS^iV^tt 

[ 0 0 5 0] 

^C, 0 2 (b) bZyjki- £ 7 *ifl5^iCLT, ±151 I IIIftl^S# 

M B B H M±c ijbjsll© 1 1 1 mmtm^-m^^m 1 2 £ >x^^\ mm* 

l&v^\ 1 1 1 m&itm^m^^m 1 2(7)f±ffii:piii*Mts 0 ^c, 112 

(c) ££0*1112 (d) C^-Ti^C, »2^|CLt > I I Ilfft®**^ 
1 1 is XV s ! I I J^M^%«#^H H H il 1 2^?)«$tLl,I I I lfeSM#*S 
Ma B H 1 0 £±iBT:tti3MK 1 **e>^*"f*o $ h l^ia^v^, TiUiMC 1 5&>fc£- 

l/c 1 1 1 mmiYm^-mit 1 0 ©ti 1 0 a ( 1 1 1 mmitm^mit&M. 1 1 ^tic 

mm) Cn flJ M £ 3£J£ 1" & ^ £ £ o T * >f * rt s # & fl & „ 
[ 0 0 5 1 ] 

mmrnm 1 ) 

*§£WKfrfrz t izw<o 1 1 1 mmtm^mfaT^j xomm-xm*. m 3 &#rblt 

, T*»l±Clft±OI I I jfegftttttAa^ 1 1 LT, HI 3 ( 

a) C^-TT*«1 lJ£JUh©|JBP«2 a fctf-f***'.* 2 ^It^IS^ HI 3 

(b) lc^i-v^^«2 0HSPSR2 aTCfittt^Tiit^PiPll aCII I JJeH-fb 

t^iM H B H s« n^g?«tHi:> v^j'i 2±Kmn^Kmvtz 1 1 1 ma 
H B H «i i t^^^^misx^mt, mmnm^K^h 1 1 naf^^iM 

Hi 0 ^^*$*^.^£ J:^#i:|Wl#-e*^o 
[0 0 5 2 ] 

H3 (b) i:^tJ:M:, Wl5fc»Lt> ±Ml I IlliWi* 
MJIMXClJf £Ui<75 I I ItIWiM H B H il 2£j&:^£«o #cv>tn H^ii 

l&v^\ 1 1 1 mmitm^m^^m 1 2o*jiffic P ««£Bj&-r&o ^i:, @3 

(c) £1:01113 (d) iz^irX^iz, tlfl3t^tti:LT, I I I mmtm^Mfe 

Wi&mKi i 1 1 1 ^M^ws#M H B H ii 1 2^(b#j&£tL& 1 1 ima«#*#M 

tz I I I ^M^tJ^N»# 1 0 <7)TM l 0 a (III 1 1 OTICffii 

) \Z n ffiO«**^i- & i t kZ X o T^^tVM 7, if% h tli o 
[0 0 5 3 ] 

(mmmm s ) 

*5&wt*»3&»a § ^ csu^> 1 1 1 mmikm^mvf-rsu * <Dm^mi, m 4 £#m l 

■C. Ti&^Kl ±£ 1 m±<75 I I IlIjk« H B H »l 1 £j&g$«ID£Ii: LT, HI4 
( a ) C^i-T*M 1 1 &±.<omm& 4 fcifcg-t&Ijg t , HI 4 ( b ) ^1-ffi!£ a B H 
4 Lt I I Illftll^fMa 1 1 ^J&S^MIfi t Sr^tfo --^\ Mf H B H 

ii. #CfiMti&v^\ ,SIf^ J: t1r& I I iMib 

%^#:|t H B H t mM<DMi£h'?& &z\k Lv^ 0 
[0 0 5 4] 

^CC, BI3 (b) ^ti9l:, «M5t|Wj#CLT, ±|BI I lMM<bW«# 
fe H B H »I±C im&±0 I I I J^b%^«#fe H B H ii 1 2£M£« C H^ti 

l&v^\ 1 1 1 mmitm^mwrn^m 1 2©f±Mt: P iiiiwt^o 

[0 0 5 5] 

11 4 ( c ) c^i- X d C Ilfl 4 t mmz LT, ill Jl^bWWMJI 
Mi liJ-fctfl I I ^^^«#ISB B H /i l 2frbmj&$tiz> I I im^t^WIt 
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h h h i o*±'&rrtk&fiLifrhjm-t&o ^mnrnmit, «4 tmmz, rm^mi 

M B B H 1 0 # S T«4& l(:@ft^.tt^>!i;{, {i?L<Djj ^liWk.fztz.^X I I I ^M-fb 
WS#f£ b b h 1 0 * 1 b ftWLlr 2>Z\t *»T? £ & o 

[ 0 0 5 6 ] 

$ ib n^te l&v^\ nam i ^^nt Lfc i i i mmikm^-mmsgh i o <dt 

Ml 0 a (II I ^filfcW^Mifl W 1 lWTMCffiS) i:nlll«t^^t 
[ 0 0 5 7] 

±tmMfim 5 8 K&^xii, Tmmm i ^ 1 1 1 m^^tJ«« H B H i 

o&, i^-«t/;iix-;f>^cj;otMt^i^ ^atMfc*si 1 1 mmtm 
^mm^^&mi ico*m (i i immn^mm^M>mmm^^x^^^m^^o, 
&,rm o cm i ~m 4 k;&v>t\ 1 1 1 mmitm^mmsM, i o oti i o a n*§a) 

o ^coHtMW^StMffi^ Rp-vii, 0. 0 1 ^ m~ 5 0 fi mX$>& CL 3; L 

v> 0 Rp-v^0. 0 1 ^ m*a-e*^ ti^OJjj^ tB L^^OIn3_h^j*^Vh$ < & <9 > Rp-v 
tf s 5 0 ^ m£®x.& t nffim^loM^StL < GUftStMOifcTO^ Rp-v 

mm~£ Rp-vii, V - ^*ft * ffl t Sit &X # & o 
[ 0 0 5 8] 

mtmm 9 ) 

*3&w -^wtvm x ii, i6 £#m t 1 1 1 mmtm^-mt^^ 1 

0 «r-^tr I I I mmtm^m*T^J ±EI I I ^M4b%^«^ H B H 1 

0 1± 1 1 1 mmt^^m^-m^m 1 1 t^<D±$.&m£btitz 1 «j^±<^ 1 1 1 mmt 

Mall 1 2 fctf>e>fi*j£$*LTV>£ 0 ^&flUj£&*-r £ I I iMiffl^f 
[0 0 5 9] 

« 1 1 ±fc, 1 SJJUlO I I I mafb%¥S^ H H H® 1 2 <h U, nlGa NJS 2 1 , 

1 110.2G ao.8Nif2 2, A I0.2G ao.sN^2 3, pIG aNi2 4 /5W^5f£j& £ 

$ h iz 1 1 1 j^M-ft%«#:it H B H 1 0 oTffi (iii mAit^mm^M,&m. 1 1 oti 

l<zmm) Cnlli 5 1, III ^Mfb%«« H H H 1 0 <9±W (pIGaNl24(D± 
m^ffiS) Kit p AI«S^JS$ tLTt^S^^V^M * 5 0 X$> «3 , ^ 5 5 ^^-T^o 

[0 0 6 0] 

&T\ *§PJ!^^&I I i^M<bW«#S H B 0 o^jt*te^^o'v^T<«$tL7t^S 

#fV^7^»JtLT, ®i%t<Dl I I^^#*{«t H B H ^i^7t^?i^*^V>T^M 

[0 0 6 1 ] 

(JfcWJ 1 ) 

HI 7 £#,1 Lt, HI 7 (a) C^fi^:, TliSULT3 0mmX3 OmmXg 
$ 4 0 0 fx m(D^-y 7 -f 7&U±lZ, vx^i 2 LT^a"7 X «9 ff § 5 0 nmO 

S i0 2 f Sr^jS (» 1 IS) Lfc$L y * YVV J -mzX*) WUWR 4 /um<D 

wftffikomim* 8 ^ mmmxmftz (f2ig) 0 

[0 0 6 2] 

^fctw, 0 7 (b) Km-t <£ 7 fc, Tilld&fcl £ i^v^^JS 2_Lfc, HVPEffiCJ:^ 
, G a C 1 2r*M» lOOsccm (lsccmili, TOW ( 1 0 1 3 h P a , 0 *C 
) (DffXiPl %~miz 1 c m 3 »fEtt^»»fta^^-r, JSITIWIC) > NHs^If 6 0 0 0 s c 
cm, 0 5 0tt\ ^SBtF^l 5R3fW<Z>&#-C. I I IMW*Mh b h S 

«1 1 i^^ff^ 1 3 0 0 //m(7)G aN|§ H B H ^^ft$^^ (*3XS) o *<0&ts HI 7 ( 
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fit, _LfBG aNffiMi*fi\m3)te£ <9*9^X Lt (i5If) , ff£ 5 5 0 ^m<DG aN 
S«S:2ife#fco iOGaNItM (i6Ig) , Uff (^7Ii) LT, 

I I I mmitm^-mi^^U l l £ LTJ?£ 4 0 0 /u> m<D G a N«£#£ 0 
[0 0 6 3 ] 

#Cfc^ IH 7 (d) ±|2<7))¥£4 0 0 ^m<7)G aNll (I I iMMitm 

^mm&gk&u 1 1 ) xk, m o c v d&k «t 19 , na±wi 1 1 i^b^#s#s H H H 

if 1 2 <h Lt, J¥^5^m<7)nMGaNii2 1, l?$ 3 nm©I no.2Gao.8Ni2 2, 
i$60 nm<7)A I0.2G a 0.8 Nil 2 3, i?£ 1 5 0 nm(?)pIG a Nig 2 4 £iH«K 
(»8IS) o #f 7*C5-i Lf: ^ t G a Ni«OTI^)ff'*lf C ^ 

<M£MKfi#8 0 // mXjf:^ 1 0 0 nm<7> nMMU5 1 £^j£L (^9XfI) , pIGa 
Nil 2 4 ©XMfcJgS 1 0 0 nm^pfflmS5 2 ^J&L/i (*10Ig) o ^V>T, HI 
7 ( e ) K^-t" J; -9 fc, XfB I I I 10^4 0 0//mX 4 0 0 //m© 

y T^^St LT (^11 Iig) ,111 7**4 *50T?*SLED* 

f^L/co fife*^>»at^^*v»-ctt, £<*>LED«:»3fr*-;E>;fc*fcl 0© 

S^iXfi^LfCo iOLEDKiJlt* G a Nafe*t<0*®<Z>Kli£!i3E®tf>Sfe®ffi3 Rp-v£ 
W-^T^ftTillJ^Lfci 0. 0 0 4 ^ mT&o/co £CXEDii, fcf-^tftga* 

4 5 0 nm«^^^ fJV^f LtV^/; c £ <7) fcf - * V^Si'iSlt ^H*^^^ h ^Offi 
WaSflESrl. 0 i LT, J^TO^fBt'^lt-2)LEDCOtr-^^S4 5 0 n m i3fr t & H 

lt*fflv>Ttf ^o/: 0 *§**^l t:f fca&fco 
[0 0 6 4] 
(Hifc^O 1 ) 

*£E8fcWi> ±ffill*fe^5 ^StJEfef *HJ6«T**o H1*#PILT, HI (a) 
frt«£ a TiMl LTff $ 4 0 0 ^ m<D-9-7 r -f T^«±^, "^^JS 2 LT 
X^y?g|:J:»))?$5 0nmCS iNlSrM (*llg) Lfcf&, 7t b'JV757 
4 -j£fc«fc 19 , HPMiP,^4 1 HIBP«RttWw**4 0 0 ^ m(7)Ef| 

^OMPWSrKfj-^ (i2Ig) o 
[ 0 0 6 5] 

^CK, EI 1 (b) H 0 HVPEfeCi G a C 1 tfZ.mMi/'l 0 0 s c c 

m, NH 3 ^If#6 0 0 0 s c cm, j£KSJ£t&* 1 0 5 0 TL J8£l$lflb&*2 0^(0 
. 3 3B#p H 1) 0^« H B H ^Sf?*/:^^ (»3Ig) , TiiSl^lPffilai 
I I I ^fl^%¥S#l§ H B H M 1 li:LT400^mX400 p. mXj?£ 2 5^ 
m<7)GaNlS##e.^o i^V>T, MOCVDfeCJ:^ XSE I I iMftife^tM 

h h h m 1 1 xk, 1 1 mmz, 1 * ejll© 1 1 1 mmim^mw^m 1 2 1 lt 

, ff£ 5 mOnMG a NI 2 1 , i¥£ 3 nm<7> I no. 2 G ao.sNJS 22, ??60nm 
©Alo.2Gao. 8 Nl23, l?S 1 5 0 nmOplG aN12 4 SrJR^«S*/S (^4 

X®) o 

[0 0 6 6 ] 

!H^(±L&v^\ plGaNf2 4©±ffiCJ??l 00nm©pilSWL 
7t (tjt5X31) HI 1 (c) lZ7Fi-£7 t, xipyvl/-f (f^2 5 0 nm) * I I 

IllW*M H B B l 0 ^Tliftl ^IfflCilfLt, I I I Jfea-fkW-^SfriBfS 

i otTtMi fc^^L/c ($6ig) o $e>t, m^±L&v^\ 1 1 immmtd 

Jl 1 0 K*5tt« G a NmM<DT~m<D$i$:mz.W.&8 0 ^ mX)J$ 1 0 0 nmO n 
ilSMLt (f7lS) , ^*Jif!l^LED*#7^o *LEDC^(t^GaNiS 
Oft®(OlH]£hMo*Mffl.$ Rp-W± 0 . 0 3 5 ^ mt*o/;„ Jt^J 1 cOLEDOtf — 
^f&*4 5 0 nm^i^t&fiBfc^^ h Jl^ffifcfSfrKfc 1 . 0 tl, **If|OL 

EDOli-^^4 5 0 nmC^ttS^^^^ h;K7)TOMlll. 2T&o/t 0 It* 
£3c 1 KtttbtZo 
[0 0 6 7] 
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mmm 2 ) 

BB-r**JSWC4)*o -ffcfr*^ v*?Jit~:j3&t&ffiP«, WP*BWMJPw**3 0 1 0 
// m> WPfMIWw^3 0 0 0 fcj&ft T»3fe*tOHIP®±jC 3 0 0 0 

ft mX 3 0 0 0 ^ mXj?$ 25^m©Ga Nft^f £f#/tltim, MMM 1 fc P9«WIgt L 
ED*ft*lft, Lfctf ? oT, ^rX^im«v ^ifefll 1 fcRMfcfc 7 T*&o # L E D £ »t 
S G a NiS©*I©C!IflSI©gIf ^ Rp-v l± 0 . 0 4 8 //m-t?abo7to UlRWlO 

5 0 nmi:iJlt*M^^^ h /KZ> 1 . 0 & fc § % 
*»!<7)LED(7)t 0 -^tfi4 5 0 nm^£Ut&3§}fc*^ h^W^lil . 2 T? 

[0 0 6 8] 

(*Jft« 3 ) 

**Jfc« tt , ±f2ltM3i 6 2 T? £ £ „ HI 2 ^#ILt, HI 2 ( a ) K 

^t±^K, TilSl hLTJ*$ 4 0 0 /.m©GaNSS±i:, vX^12 t LTX^ 

-ffiHi 19, HPSOTf P w # s 4 0 0 /(m^^ J: d £WP*MBWwJ&* 1 0 0 /* mComMftt 

WLomnuzmntz (^2ig) 0 

[0 0 6 9] 

ifcfc^ IS 2 (b) fc, HVPEftCi 15, G a C 1 ^tt^l 0 0 s c c 

m, NH 8 ^iti#6 0 0 0 s c cm, J&ftzSft /6 s 1 0 5 0 °C, JftJfclfcWa* 5 0^^ ( 
0. 8 3B$H) Z\h (§3Ig) > ^**Ji2<7)MPlffi2 a 

2 b±K. I I I SJUa^^frttaiMR 1 ULT 3 0 0 ^mX 3 0 0//mXj?$ 8 5 
/.mCGaNiS^^fc. MOCVDfttiD, ±151 I IfigtitW^Mfc 

m&&fo 1 1 HJfefll 1 1 JBJBLLO I I I ^M^#*#l§ H B H iS 1 2 tL 

"C, J?$ 5 pmOnlG a Nil 2 1 „ ff£ 3 nmO I nc.jG ao.8N12 2, ff £ 6 0 n 
m<7)A lo.2Gao.6N123, 1 5 0 nmOplG aNI24 4:II#USft3-*fc (H 
4Ig) o 
[0 0 7 0] 

2fc£, H^ttLftv^, pIG a NJS 2 4 tf>_tffifcffS 1 0 0 nm©p«IS^L' 
(i5lg) 01 (c) C^tJ;?^ 7^m7XM (7 v m: iSi%) t»» 

*^v*>tnzX 19^* L/c (I61g) K0H*»it (KOH: 5 

®*%) cftitLt 1 1 1 mmtm^m^Mi 1 o ©tiis i t»t*Tis ioa (a 

«7U*^ e % £ JI^M) Z^y?->7°1rZ>Z\tK£V), III ^ffl'fbW'f fl^H 1 0 t 
TWli^lL/: (8171*1) 0 3 ?> fc> ®^fiL&v^\ I I Iig{fc«i^ 
|g H H H 1 0 G a NmUOTMO^P^mzm^B O^mXff^lOO n m O n ffi MM 

ZMjIlLX (i8Ig) , 2fcHifrWtf>L EDSrftfco *L E D frc^tta G a NitOSI 
(7)IHI£bgt®C9StWffi£ Rp-vii 1 . 5/k m-e^o/Co Ib^fO l©LED<0t'-7tg4 5 
0 nmtc^»t*5l3te^^^ h^KDffiSta&ft* 1 . Ofcf&fct^ *HM#!l <0 L E D CO tf - 
^SS4 5 0 nmfc*5»t*3&3fe*'** h^Offi^JSti 1 . 1 T*>ofc 0 f£*£^l t4 

[0 0 7 1 ] 

(»M 4 ) 

t± , ±mmmm i izttfo-t & mmm -c&& 0 m 3 * #m m 3 ( a ) n 

^i-J:^ K % T**^l t Lxm% 3 5 0 ^m©t7r'friBLhi:, -7*^/12 fc LT 

7^ 19. HJPfflfflNIPwtf^ 0 0 0 // i ? HHIPfflJffiWw**3 0 0 0 //m 

OH^fltOBSPBBSrtfcltrt: (i2Ig) o 
[0 0 7 2 ] 

HI 3 (b) ItZ^kirX 7 HVPESia IJ, G a C 1 ^flE*** 1 0 0 s c c 

ffiIE#2 005-3038433 



#® 2004-147914 



^-v: 12/ 



m, NH 3 ^I1^6 0 0 0 s c cm, j£«ia£7&*9 8 0°C, J&ftR#Hrt s 5 tM<D*# 
^•|£ H B B £j&il£-£*:i: ($3Ig) , T«1<?)IPI1 a±fcl I I ^SftW 
S#M B a*4l 1 ULt3 0 0 0 ^mX 3 0 0 0 //mX)fg 4 0 0//m(9Ga N«# ? # 
hfi, -?X?m2±\ l zl I I JMa4t%«#«K$S^ 0 H H 3 t Lxm&Ki&G a Nil tim 
btltzo m^r, MOCVDftCJ:^ ±15 1 I I ^fljtt/¥2»#^ H s H « 1 l±fc> * 

ifefii 1 1 mm.K, i m$x±.<D 1 1 1 i^a«w<«t B H H ii 1 2 1 lt, 5 ^ mo ni 

GaN12 1, 3 nm<7> I 110.2G ao.sNI 2 2, g§60 nmcDA lo.2Ga0.sN 
if 2 3, S§15 0nmOpiGaNi2 4 (i4Ig) o 

[ 0 0 7 3 ] 

#Cfc, El7FteL&v^\ pIG a NJf 2 4 0±M^Jf:$ 1 0 0 nm^plJll^fSL 
£ (i5lS) Bl (c) KttHtZiK, KOHTKvtfS (KOH: 5Kfi%) 
Lt III ^a«#Sf«ttJ^$5^ H B H il 3 £_hM 3 b T-ab &M«7GSf ^ ^ * & JF^M?) 

p,X7f-y7(;i«*L/: (#6 IDB) 7 ? (7yf: 1 Kfi%) 

«atL-Cv^^Ji2 txyfv^i IJ|fc*Lfe (i7Ig) f£> KOH*»« (KOH 
: 5®*%) CttLT I I IMM«###M h h h1 0©TM1 iCft^TSl 0 a 
(a*7c*** * a JS^M) txyfvWii^J:*), III ISIki^tttfa 1 
0 fcTttSMKl fcfc^ttbfc (i8Ig) o S<bfc\ 0^ttL*v»** % I I IJiMM«* 
SftfttJI 1 0 K*5»tSG aNifOTI©tf»^itft8 0/imX|§ 1 0 0 nmOnfll 
tfttfULt (i9Ig) , ^^*fe^!lOL ED*#/: 0 *L E D tcistt^ G a N*«<7) 
S®<0[E!£hSM<^MfI£ Rp-vii 1 5 yum-e&ofco ib^c^il 1 ©LEDCt:-^ r&JS 4 
5 0 nm^^»t*3&*^^^ > ^Wffi^aSS* 1 • 0 tir 2> t $»OLED©lf 
-^tS4 5 0 nmMtf&f&Tfe*^ MK?>W^ffifi 1 . 2t*o/; 0 I^S-JU 

[0 0 7 4 ] 

(5fe8fc« 5 ) 

*mnmiz, ^mnm^m 5 c^t^wflt-* (9 , rmmut Lxmz 3 0 0 M m 

cos ig£&£fflv»fc£fc, I I IM^^fMftStl l«Ci3V^, HVPE 
<£ , A 1 C 1 3 OrxfaMi!)* 1 5 0 s c c m, NHs if ^.'i^fi^ 7000sccm, j£ 
Siaffi^l 0 5 0 °C, J&ftB#F^3 0 3"W (0. 5B#pg) <D##^|§ h h h *^S$*T, 4 
0 0/ i mX 4 0 0 / zmXg§l 5//m©A 1 N«#^u^ I I I MBit 
B B H t Ttit fc T±&M^& & S il«t7 7 m-5fm7Xv#^ (7 7l: IS 
*%, txyf^^ia VWi&ir&ztKX 9 fx fcofc ^ 

I^ltRftcLED^SSLfco Lfti'oT, #£E2ft0l »t & L E DS#©^Igi 
fiyc&ofco #LEDK*J*ta A 1 N*«0*®?>IH]£iJt®O^TO2 Rp-vti 0. 0 
2 1 ^ mt^ofco JfctSEfl 1 <DL ED<Dt°-^r&ft4 5 0 n m&C jo&t&#§?l6*^ h 

^ 1 . 2-C-^o/Co <t*Sr*l tw* fc*^ 0 

[0 0 7 5] 
(*J&0l 6 ) 

oAiNifi*lv>fc:t, 1 1 1 ©j&ttfc^T, hvp 

Efeii i «9 , I n C 1 s1fZ>WiAtf2 Osccm. GaCl tfX%LA1) s 7 0 s c c m, N 
H3 55r^«t*3&*7 5 0 0 s c cm, jSft»£:d*8 8 0 °C, J«B#[W 1 B#H 
£j&S£*T, 4 0 0^X40 O^mXl^ 1 5 ju m<D I no.iG ao.9NiS*#/;i 
fcJiWi, #5»J 1 fcHflUwL EDfcffcftLfco LfztfoX, &mMM is if & L E D Wk 
fpO^ILflfiii 7 "CafeoTto ^LEDMlt^ I no.iG ao.gNH^OT^IHQ^lO 
OT«.$Rp-vii0. 3 3 ftm-C&oizo ikMM 1 O L E D <£> tf - ?Wi& 4 5 0 nm^ 

0 nmi:*(t^B7^^ h ^OffiJ^ajgtt 1 . O-C&oTfco IS^ll^t*^ 
[ 0 0 7 6 ] 
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*WJ(±, _tl£H»S 6 \,zMfc1r&$kMWl^& *) , T**«fc L"CJ¥£ 3 0 0 M m 
OS i ClMv^;^t, I I I ^M«^«#^h b h»« 1 1 cOj&JHr^T, HVP 
E&&C J: A 1 C 1 3 35r^a£***6 Osccm, GaCl 2f Xifitfi;^ 7 0 s c c nu N 
H 3 *"^^J±^8 0 0 0 s c cm, jSfti&BE** 1 0 5 0t, j£gl$|BJJ&* 1 . 5WH<Ojkflr 
"e*MI*J&*3*^\ 3 0 0 ^imX 3 0 0 // mXf§ 8 5// mCOA 1 o. 4 G ao.6N3fc&* 
fffct fcJWtt, H*fe^3 fclWM&fcLEDfcffcStLfco L/c^oT, 2£3Ufc0 !l £ £ if Z> L 
ED^^Iitli8t*o/; 0 *LEDi:*»t*A 1 o. 4 G a o. 6 OS® 003ft 

gtMO^®ffl.£ Rp-vtt 3 . 1 //mt^o/cc JfctfcflJ 1 ?)L ED©t°-^f ft4 5 0 nm 
KiJlj-Slfcft;*'** h^OffiWSISE* 1 . 0fc1-&£#> ^fd&^IOLEDOe-^y&ft 
4 5 0 nmfcfcltSflft*^* > ^OffiStaftfiEii 1 . lT?&o/c 0 1 fc* fc 
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(^ife^J 8 ) 

^«Mf±, ±ia*Jfc^3K8»cjy-j£i-*^Jjji«*T**So 1r%:t>*>, H4^#H5LT, hi 
4 (a) tCTF-f- J: ^ T*** 1 T %> ^J¥$ 3 0 0 M m<D^~y t4 T&ffi. 1±K* flit 
h h h 4 k LX 2 0 0 ft mX 2 0 0 /zmXff$ 10 0 mOA 1 N^ H H H ^lxgL^: (fll 
S) o H4 (b) t^i-J:^^, Ci(7)AlN« B B H ^tHt> HVPEftCif) 

, A 1 C l 3 3y^JK*3&*9 0 s c cm, NH 3 *^Ii^8 0 0 0 s c c m. MfiS^l 
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o 5 or, mmmtfimmomVF^Mittm&z^tzt »3ig) , 1 1 im 

ftiftiNfttt&A&K 1 ULTlOOO/imXIOO 0/;mXf$ 4 0 0 1 

mmhfitzo m^x, MocvDSt:^, ±iai i iMWiMaWi i± 
c s»m i tmm^, i Jsm±<s> 1 1 1 mmm^mm^^m 1 2 1 lt, 5 ^ m 

OnlGa NJ1 2 1 , J¥£ 3 nm<7) I no. 2 G a 0.8 Nil 2 2, 6 0 nmOA 1 0. 2 G 
ao.8Ni!2 3, ff£ 1 5 0 nm^)pIGaNi2 4 *JUUfcj£gS-£fc (*4I8) o 
[ 0 0 7 8] 

>X^, HfUiL&V^ pIGaN!2 4 0±Il:I§l OOnmOpMSifjSL 

7t (is 5 is) 04 ( c ) t'^-r j: a 111 mma^mmsM, 1 o 
^ipx.T, rmmmifrbi i nm^iM^i omu (i6ig) « 
m^{± l&v>3&*, 1 1 1 mmium^m^gu 1 o ^*»t* g a NitoTi^^Aii 

l:fig8 0/j mXl$ 1 0 0 nm©nittS:MfC (»7Ig) , *»^!|C0LED 
£#fc 0 ^LEDK^ttSA 1 NSt<D»lWiH!flRI«iIfi$ Rp-v li 0 . 014// 
m-e&o£o itmm 1 ^LED(Ot v ^$S4 5 0 nm\Z&ft Z>&%7>^t? h /K*>ffl**S!l 
1 . 0 fcf* ^M]<^LEDCDti-^?M4 5 0 nmK*tJ4^^ h 

[0 0 7 9 ] 

(£tffc« 9 ) 

±&mmm&8 \zn)B~rz>mn j mx& *) > r^wst l-cj?£ 300^ 

CO S i ift^^/iii, fffeiH^ U80^mX80 fx mXj?£ 5 0^ m^IffiOG a N 
MiJI^MLTtC: i©GaN« H B H ^ttltHVPE-ffiCJ:^ GaC 1^1 
S**8 0 s c cm, NHs^^ifi^7 OOOsccm, J*Kififlej&* 1 0 5 0 °C, J&SB# 
W#5B#W<a&#T?*t l &£j&ftS^T I I I JfcaffcW#S#ttMf« 1 1 t Lt 7 0 0 ^ 
mX 7 0 0 fx mXBZ 3 0 0 // mOA 1 NgjR$:&tz £ J£W±, #d&#!) 9 t|ll#i:LE 

EDW4 G a NS«OSlOHfl$lO$III$ Rp-vti 0. 0 18^ mT*-o;fco 
Jfctfcffl 10LED©t-^tS4 5 0 nmti5»t*3S*^^^ h JK0ffi*ta&j£ * 1 . 0 
i"-2, ti, ^»f!lOL ED<75E°-^^«4 5 0 nml-fcttASfc**^*' h ^OffiMSfi* 
til. 0t?*ojto S**^2{:ii*fc 0 
[0 0 8 0] 
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1 £ X £m 2 J: *9 m h frti; X o LED ?>3l3fc#'tt£«& LEDWft 

J: tf^JEBffi 8 7 0I8C, IM6 0i^li8©Igi:, »17<D 

»^-Cl±9<OX®tw % ^*L^YLl;|ii&:£/>& <-f&££&- «£ LED<DJ;^«&§£ 

[0 0 8 1 ] 

afrS&Wt::*** I I I Slftf f M H B B OSjl^ftt: J: ^ tlWf^Mxg 
<f * oMoiC'Mt:^ v tz I I I Mfllto^Mfcteillw;* 9 W <fc tf-f- ? 7° 

ik<D&jM*7tn tL, K®m<DH5^ 1 1 1 m&i&b^mfcrsu * owim-amm t 

[0 0 8 2] 

*v>fc#^.fetLS^§t?**o *5&«o|fiHt±, ±|BL3t8£WC4r< T!|«?)ili: 

mw?m^<Dffim t^m<?)^& xv?^mft<Dir^x <v^fr^tti& z t 
[m*±^fij^irfgtt] 

[0 0 8 3] 

Ojjftspw&Rji^ft e> 1 1 1 J^Mib%#«#T-vt^ * < fijji-f a i tf-e § 3 

°[iaffi^ffiiii£lft0J3] 
[0 0 8 4] 

[01] i iMffliiMi^wi 1 immitm^mt- 
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7**4 x<Dm^&*®M-tz>nm®&M-?$>z>o ---?\ (a) tiT»**tti«p 

W**-*"*TX^JB*^-t*Xjg*^L, (b) tiT^^SO^PM±^ I I IK 

a4btt¥$#tit a * j^ft ^-t^ig^i, ( c ) * i ( a ) t±i 1 1 mmtm* 

[0 2] #S&9!fc;ava»*Blltf> I I IMWiMi^i^l I l^a«¥S# 

#|£ H s H £j&S£«X5f:I£-7FU (c) ii-7X^Ji£|5&5!ir1-&I*i£7jsU (d) (± 
I I I JfefflftW^Mfcft* SrT»3fe«*» ^ ^li- a Ig*^to 
[0 3] ^f&Efctfvfr&SfcgllWI I IJ^M««#M H B H i3J:^I I IifeffiftW^ 

MPfflst^ri-**r^^JB*^-t*xe*^u, (b) ttT«twnni±i:i i 

£ jft s £ ^ a x@ £• ?f u (c) mil Jfea^k*^?* #*ttR<ejie & is zrf-*xt 
Ji^^-tsifi^u (a) i± 1 1 is^bt/*«f«SH B H ^Titii«^&^i-t- 

[0 4] i mM-f^#«« H B H ^i^i i iBsart;* 

^#f*^>f ^o»j6^te*KWi-*Wfiifll5S:ia-e*4o (a) «t±w« 

Km^Mi & mm-t & xe * ^ l s ( b ) i±«!£ H B H ^tati i i jteft'fb%^*#tt 

■HfcJfoRS^&XllfcjFU (c) li I I imM«###fe^^T*fe«^^^ 

-r^»x@^^-ro 

[05] i immtm^mm%Mi<vfmz^ir&foM^m^&&o 

(a) e^¥»t^iL, (b) liEAWftt^U (c) J±— A 

[0 6] i iKa<bW#*# , 7*^'f ^*^i"WfWl)t5S:ig-c*s 

°[0 7] ii im&fo®*mfcTs*4 x<D$£&<DMmxm*%Lm+&wmb&wx-$> 

s„ (a) l±T^mfcfcma%f>* : %1r2>'?x?m*MJ&ir SIS^L, ( 

b) tiT^WJ^^X^SXK I I I3^*fcW¥S#ttfifcJfc£3**xe*3F 

l> ( c ) tt 1 1 1 nmm%¥-mm%£k * * ? * * , «ilti 1 1 
H B H ««j&-r&x;ii£^u (a) t±i i im.iYM^miM^^mK±.K 1 1 iia 

[0 0 8 5] 

1 T±&^U la mam, 2 -7^Ji, 2a iPSE, 2b MP«MBtf 
v**gco— g&±lN 3 I I Ii^kt/^S^lttKISI^^, 3 a TI, 3 b Xffi 
, 4 MiH. 10 III ^filtW^Mflt., 1 0 a Tffi, 1 0 b ±M, 1 0 s 

mm, ii niliftPifism 12 i i iMWfMSi, 2 

1 nlGaNI, 22 I no.2Gao.8Ni, 23 A 1 0. 2 G a 0. 8 Nil, 24 pi 
GaN«, 5 0 I I immitm^m*r^4 X, 5 1 nlll, 5 2 pffiljm^o 
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(a) 
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[Hit] 

[till] * sgftco^: I I m^mfcftsMi £ i tf* (DU^m tebV 

inm^m rmmm uti jsjljko i i i mmitm^mm^^Mm 1 1 « 
igi, ii i m&4km*nntttMimR i i±ciia±©i i i ^s^w#«f jiii 
1 2 *rj&£$-fr*i@fc> 1 1 1 mmtm^mitm^mn. i l^itci i 

#l£ H 1,Ji^M£ti& I I I ftfb%^2ff#l$H H H 1 0 ZTmmm 1 ^e.«i-^XfIi: £ 
I I I JfeSEftW-^SftiUft 1 0 Off £ 75 s 1 0 // m~ 5 0 0 // m. ife** 0 . 2 mm- 
5mm^S I I 
[itKH] HI 1 
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